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Setup 
Start 
1111111111111111111111111 


Stop 
11111111111111111.11111111 
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• 


4~~' 
- 


Ru'n 
Start 
11111111111111111 
11111111 
Stop 


1111111111111111111111111 


Cust Item ID: 
"--.• Customer: 


Accept' 


111111111111111 


111111111111111 


.StartDate:6/30~2011 
Start Qty: 
1.00 


Requir~d Date: 714'5/2011 
Req'd Qty: 1.00 
'--.. 
. 
, 
Reference':<. 
- • 
I' 
~pp'~val'~ 
-. 
Pro"" 
Plan:+---D-at-e-0--j1-0-(:---3 
0T-o-ol-ing-: 
-. --~_-_~~- 
_-_-.--:--~-ate:-_--_-_---_-.. 


QC: __ 
Date:~ 
~,_ 
SPC (YIN): 
_. 
', _ 
Date: 
J 
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t 
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- 
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-- 
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1111111111111111111111111111111111111111111111111111111111II 
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II-o.q 
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' •••.• h 
~ 
-i>':c"1 
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'. 
0,00 


0,00 


. Memo 
•• 


Packaging 
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1111111111111111111111111 
Packaging 


Packaging 


-- -~- 
- 
-- 
---- 
------;;----- 
_ 
-;,-----4- 
.,. 
Sequence IDI 
Operation. 
, 
," 
~etUpl 
ToolID 
Tool # ,Plan 
Accept 
Reject 
RejechJnsp. 
Work Center ID 
Description 
Run Hours 
Code 
Qty 
Qty',' 
Number 
Stamp 
~r;~_~~ 
__ 
.__ 
._._R_e~V~i_s 
__io__n_N_b_r I--~-~------~-\.-~---_ 
..--- --,---~--~----~'---------"-~.----- 
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:1 
ili,;:;,~!~~,~~3 
E 
~UMENTCON:ROL 
'.-0.0-,9' 
----. 
m 
ft~Il~b. 
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DC 
Memo 
.~. 
b,oo 
~ L 
(11, 
(JOb. 
,-"c;ee 
""-', CH£. 
t' 
"r.. 
pk-.. 
'mi.,,' 
DocumentControl 
Photocopybluefileand crea~elabelsas per PPP D412-6?4-203 CHy07 
T"'( 
U 
L" 
-a) 
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~. 
I 
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) 
• 
0 
III Of ?i 
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..~,-. . ~.•• 
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.~~. 
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1111111111111111111111111 
CNC Bend2 
1.., __: I 


CNC Alpha 160Ben~er 


'J..~.:~>%j[tf. 
'''',.' 
'>"".L 


~.. 


Qty 
Approval 
Approval 
Chief Eng / 
Prod M r 
QC Inspector 


{ 
tP 
11.01. t'l 


[f 
II, pt;. tt... 
(J»6 


Date: 


Date: 


Date 
By 


WORK ORDER CHANGES 


Fault Category: 
NCR: Yes 
No 
DQA: 


Disposition: 
QA: NlC Closed: 
_ 


PROCEDURE CHANGE 


'~T&LL 
'S\Jr~r 
~ 
R-trI)CIJ£f) 
iJl£(.) k 11itr'/(I.JC17w 
. 


vS)t -tpI 
PP~bb /JJ)",SJIIE 
IYA/ \\f~~3. 


t', I)'f.U- 
JOb 


Dart Aerospace 
ltd 


W/O: 


DATE 
STEP 


Resolution: 
_ 


Part No: 
PAR #: 
_ 


." .. "'";.-"'":" 
~~ 
...-- 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 
. 


••• 
J 
, 


"' 


" 
- 
~.I 
....... .- 
. 
" 
.•.. 
l. 
i 
i 
- 


... 
• 
\ 
NOTE: 
Date & Initial all entnes 
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RevE 
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11111111111111111111111111111111111 
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Accept 
1111111111111111111111111111111111111 
11111111111111111111111 
Setup 
Start 
II11111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


Run 
Start 
11111111111111111 
1111/111 
Tooling: 
Date: 


SPC (YIN): 
Date: 
Stop 


11111111111111 III 11111111 
------ 


Set Upl 
Tool 10 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


000<;: (L(tfi It') 


0.00 


1111/1111111111 


11111111111111/ 


Date: 
_ 


Date: 
_ 


Memo 


Start 
Qty: 
1.00 


Req'd Qty: 
1.00 


Operation 
Description 


QC 15- Crosstube 
Dimensional 
Check 


Process Plan: 


QC: 
_ 


, 
0412-664-203 
Item 10: 


Revision 
ID: 


Item Name: 
Crosstube Aft 


Approvals: 


Start 
Date: 
6/30/201 I 


Required 
Date: 7115/201 I 


Reference: 


Sequence 
IDI 
Work 
Center 
ID 


130 


111111111111111111111 
1111 
QC 


Quality Control 


---------------------------------- 


~W(')rkOrder ID 71375 


Thu~sday, June 30,2011 
10:25:34 AM 


140 
0.00 


1111111111111111111111111 
Crosstubes 


Crosstubes 


Crosstubes 


Memo 
0.00 


I-Drill pilot holes in tube as per Dwg 0412-664-243 
using drill Jig DT8550 & ~ 
DT8551and 
drill table DT8577 using #9 holes as per QSII0 
to install towers. 


2-Ream hole to finish size in tube as per Dwg D412-664-243using 
drill Jig 
DT8550 & DT8551.Check 
dimensions 
between holes, both sides on both cuffs, 


to ensure alignment 
with saddle holes. 
(c;p,~ 
06\.',5 


3-SCRlBE 
PART # & BATCH # 
\\ ••. 


4-Deburr & Inspect for surface damage. 
Repair damage within limits as per 
_ 
Dwg 0412-664-243 


( 


., 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
, 
'" 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & inItial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


'\ 


H:\fFORMS\Quality 
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Hand Finishing 
Crosstubes 


Reference: 


Approvals: 
Process Plan: 
Date: __ 


Start Date: 
6/30/2011 
Start Qty: 
1.00 
1I11I1111111111 


Required 
Date: 7/15/2011 
Req'd Qty: 1.00 
111111111111111 
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Setup 
Start 
II11111111111111111111111 


Stop 
1I11I11111111111111111111 


Cust Item ID: 


Customer: 


- 
---~ 
.. _-- 
Run 
Start 
11111111111111111 
11111111 
Tooling: 
Date: 


SPC (YIN): 
Date: 
Stop 


1111111111111111111111111 


Set Upl 
ToolID 
Tool# 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 


0.00 S~~ 
11-- OV)- I ~ 
4L 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Memo 


Operation 
Description 


Crosstubes 
Chemical 
Conversion 


QC: 
Date: __ 


HandFXtube 


Sequence IDI 
Work Center ID 


150 


1111111111111111111111111 


• - Work Order ID 71375 


Thursday, June 30,2011 
10:25:34 AM 


Item ID: 
D412-664-203 


Revision ID: 


Item Name: 
Crosslube Aft 


160 
QC3- Inspect Part Finish 
0.00 


1111111111111111111111111 
0.00 
~ 
~Lladl0 
QC 
Memo 


Quality Control 


t 
170 
QC5- Inspect part completeness 
to step on WIG 
0.00 


/11111111111111111111 1111 
'b 
\L\vz\(b 
QC 
Memo 
0.00 


Quality Control 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
. 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 
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QA\NCRWO 
RevE 


. ~W()rk Order ID 
71375 


Thursday, June 30,2011 
10:25:34 AM 


Item ID: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
6/30/2011 
Start Qty: 
1.00 


Required Date: 7/15/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


1111I111I11111I 


11111111111111111111111111111111111 


Accept 
1111111111111111111111111111111111111 
11111111111111111111111 


Cust Item ID: 


Customer: 
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Setup 
Start 
II11111111111111111111111 


Stop 
I111111111111111111111111 


Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date: 
__ 
SPC (YIN): 


______ 
Date: 
_ 


___ 
_ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center ID 


180 


1111/1111111111111111 
III/ 
Outsource2 


Operation 
Description 


Outsource 
process - NOT per QSI038 4.1 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Outsource 
process - NOT 


190 


1111111111111111111111111 
Packaging 


Packaging 


Liquid Penetra 
Inspection 
as per QSI 0380r 
Issue P/O: 
' A 
1/ LPI as per ASTM 
1417 
Level 2 Attach copy 
fNOT 
results to work order 


0.00 


Packaging 


Memo 
0.00 


Inspect for transit damage 
Ensure copy of NOT results attached to work order. 


Memo 
0.00 


Inspect for damage & ensure results are as per Owg 0412-664-203 


200 


1111/11111111111111111111 
QC 


Quality Control 


QC5- Inspect part completeness 
to step on W/O 
0.00 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
~ 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 


Disposition: 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & mltlal all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
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. 
Work Order ID 71375 


Thursday, June 30,2011 
10:25:34 AM 
... 
- 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
6/30/2011 
Start Qty: 
1.00 


Required Date: 7/15/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


1I11I111I11111I 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111111111111111I 


Cust Item 10: 


Customer: 


Page 5 


Setup 
Start 
1111111111111111111111111 


Stop 
11111111111111 III11111111 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date:______ 
SPC (YIN): 


___ 
Date: 
_ 


Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
11111111111111 III11111111 


Memo 
0.00 


I-Prime 
inside and outside crosstube 
as per QSI 005 4.2 


Sequence IDI 
Work Center ID 


210 


1111/111111111111 
111/1111 
SprayPaint 


Spray Painting 


Operation 
Description 


SprayPaint 


Set Upl 
Run Hours 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


__ 
~ 
\\ 
,.0'1. 
-~ 


2-Paint outside crosstube 
with White lmron as per DEO 0412-664-243 
and QSI 
0054.2 


PRIME: 
Start Time: __ 
\ \ 
- b 1. 
~ ~ 
Fininsh Time: __ 
PAINT: 
Start Time:__ 
'lP 
Finish Time: __ 
\ \. 
- 0'1 
- 


Memo 
0.00 


Then, Wrap in plastic bag to protect from scratches 


220 


11111111111111111 
1111 1111 
QC 


Quality Control 


QCI4- 
Inspect Spray Paint 
0.00 
-4- 
if (jJ 
II 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
~ 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


NOTE: Date & initial all entries 
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QA\NCRWO 
RevE 
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Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


111111111111 11111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


111111111111111 


1I11111II111111 


Revision ID: 


Work Order ID 71375 


Thursday, June 30,2011 
10:25:34 AM 


Item ID: 
0412-664-203 


Item Name: 
Crosstube Aft 


Start Date: 
6/30/2011 
Start Qty: 
1.00 


Required 
Date: 7/15/2011 
Req'd Qty: 1.00 


--------------- 
--- ._-_._--------------- 
------------~---~------------ 
-----_._._--~-- 
----------- 
I 
• 


Reference: 


Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date: 
SPC (YIN): 


____ 
Date: 
_ 


Date: 


Run 
Start 
I111111111111111111111111 


Stop 
1/11111111111111111111111 


1- Lightly scuff the bonded area using a 320 grit sand paper and clean the area 
with 41058 wash 'n' wipe 


2-lnstall sUPport~ith 
a~nd 
as per QSI 015 Adhere for for 12 Hrs 


AIR 
6398 Ma 
obond 
Batch: 
\\ iJ;t.4 e 
Expiry Date: 
. r "2(:)1$ 


3-lnstall chafing shield and clamps as per OEO 04~-664-243 
using installaition 
jig OT9024 
Torque clamps to 80-100 in lb. 
-.. 
\1 • eft ~~ 
AIR 
Proseal batch: \\~~ 
~:I 


Sequence IDI 
Work Center ID 


230 


1111111111111111111111111 
Crosstubes 


Crosstubes 


Operation 
Description 


Crosstubes 


Memo 


Assemble as per Owg 0412-664-203 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
L LI 
tJ1~L(j 


~~~ 
~Jl) 
CI/6} 


()f'I l!r 
PIMt'k. 


240 


1111111111111111111111111 
QC 


QC5- Inspect part completeness 
to step on W/O 


Memo 


0.00 
6\\.lo1t\Z1 
0.00 


Quality Control 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section' A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


" 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
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--- 
Work Order ID 71375 


Thursday, June 30,2011 
10:25:34 AM 


Item lD: 
0412-664-203 


Revision ID: 


Item Name: 
Crosstube 
Aft 


Start Date: 
6/30/20 II 
Start Qty: 
1.00 


Required 
Date: 7/15/2011 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
1111111111111111111111111111111111111 
11111111111111111111111 


Cust Item ID: 


Customer: 


Page 7 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Reference: 


Approvals: 
Process Plan: 
Date: __ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 


___ 
_ 
Date: 
._ 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Tool ID 
Tool # 
Plan 
Code 


0.00 


Set Upl 
Run Hours 


0.00 


Memo 


Operation 
Description 


Pick Kit 


Sequence IDI 
Work Center ID 


250 


111111111111111111111 
I11I 
Packaging 


Packaging 


---------------- 
------------------------ 


260 


1111111111111111111111111 
QC 


Quality Control 


QC4- 100% Inspect kits for completeness 


Memo 


0.00 
~ 


0.00 
W-dt (2/ 


270 
0.00 


1111111111111111111111111 
Packaging 


~ 
~DO ~) !S"]3 
~~.~ 


<b't\i 
- oV(~ _ 


0.00 
Memo 


Identify and pack for shipping 
as per PPP 0412-664-203 
******Ensure 
tube is not packaged 
if curing time is less than 12 hrs, see step 27 
for application 
time & date ******* 


Time & date ofPaCkaging: 
/;( 


""';00 
( 
(; til'll{)'7 (f) 


Packaging 


Packaging 


Dart Aerospace 
Ltd 


W/O: 113'1$ 
WORK ORDER CHANGES 
~ 


STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng I 
Prod Mar 
QC Inspector 


JI.~fI1L 
~~4 0$) lifT) R'fv.~ +I>;f I~~&'"rk 
/{L<- 


'2.1..:;, 
-t'tJx 
~}ulI/~ 
be. elk;, 60S 
tPS)iJI~ 


Part No: bW\1-lobtJ-2o~ 
PAR #: __ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


NOTE: 
Date & initial all entries 


H :\fFORMS\Quality 
Assurance\approved 
QA \NCRW 0 RevE 
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__ 
-.c....::.=:..-~.--_=-______:=_::======== 
. 
Work Order ID 
71375 


Thursday, June 30,2011 
10:25:34 AM 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
6/30/20 I 1 
Start Qty: 
1.00 


Required Date: 7/15/201 I 
Req'd Qty: 1.00 


Reference: 


Approvals: 
Process Plan: _ 
Date: 


QC: 
Date: 


-------------~-------------------- 
Sequence ID/ 
Work Center ID 


280 


111111111111111111111 
1111 
QC 


Quality Control 


Operation 
Description 


QC21- Final Inspection 
- Work Order Release 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Cod,~~ tg1~o~amp 


~~~~. 


~-~ 
------'---------------'--------------- 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
. 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
ac Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. -Pieklist Print 


Thursday, June 30,2011 
10:25:40 AM 


Work 
Order 
ID: 
71375 


Parent 
Item: 
0412-664-203 


Parent 
Item Name: 
Crosstube Aft 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start 
Date: 6/30/2011 


Start 
Qty: 
1.00 


Page 1 
------~--__rr 


Required 
Date: 7/15/2011 


Required 
Qty: 1.00 


Comments: 
IPP Rev:E004.02.160Reformat; 
Added 03189-1 OK/OS 
IPP Rev:F 
06-03-29 
Remove Coments on Pick List 
JLM 
IPP Rev:G 
06.12.08 
per ECN 886 
EC 
IPP Rev:H 
07-04-30 
As per Rev 0 
JLM 
IPP Rev:I 
08-06-12 
add comment in seq. 21 
DO 
verified by:EC 
IPP rev 
G 
11.04.21 
OEO 0412-664-243-E-1 
EC 
verified by:OO 


D412-664-203TRN 
Manufactured 
No 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


Component 
Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item 
ID 
Purch 
Bin 
Primary 
Last 
Item 
Location 
Location 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


-----~ 
110 
Each 
9.0000 
G. 
~. 
11 .•.•09 ...14 


1111111111 


Crosstube 
Turning 
Detail 


11.0000 
02896-1 


111111111111111111111111111111111111111111111 


Support 


Manufactured 
No 


Location 


LG 


69303 
69304 
69305 
69307 
69310 
69311 
69313 


LG003 
69306 
69312 


230 


!&t..Q!y 
Loc Code 


7 


1 


1 


1 


1 


1 


1 


1 


2 


1 
I 


Each 


1111111111 


LG052 
67742- 


!&t..Q!y 


11 


11 


Loc Code 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 
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RevE 
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. Pic,klist Print 
Page 2 
Thursday, June 30,2011 
10:25:40 AM 
.. 


Work Order 
10: 
71375 
11111111111111111111111111111111111 


Parent 
Item: 
0412-664-203 
1111111111111111111111111111111111111111111111111111111111111111111111 
Parent 
Item Name: 
Crosstube 
Aft 
Start Date: 6/30/2011 
Required 
Date: 7/15/20 II 


Start Qty: 1.00 
Required 
Qty: 1.00 


03189-1 
Manufactured 
No 
230 
Each 
23.0000 
2 
2 Lu'(fJ-d 
111111111111111111111111111111111111111111111 
1111111111 
Chafing 
Shield 


Location 
.!&£...Q!x 
Loc Code 
#'104'71 


FG 
4 


36065 
4 
--.. 
LG 
19 


69576 
XJ 
19 
c-- 
03595-063-570 
Manufactured 
No 
230 
Each 
92.0000 
2 
2 


111111111111111111111111111111111111111111111111111 
111111111111111111111111 
1111111111 
). a1- ~cg 
RUBBER 
CUSHION 


Location 
.!&£...Q!x 
Loc Code 


FG 
8 


37971 
1 


42243 
7 


LG055 
84 


42243 
1 


63406 
4 


69735 
79 
- 
MS2 1920-28 
Purchased 
No 
230 
Each 
55.0000 
4 
4 


111111111111111111111111111111111111111111111111111111111111 
1111111111 
Clamp(per 
MIL-OTL-8783C) 


Location 
.!&£...Q!x 
Loc Code 


FG 
5 
5~ ,)~'11~ 


105884 
5 


LG050 
50 


116839 
2 


117344 
5 


117998 
43 
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W/O: 
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STEP 
PROCEDURE 
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By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


. 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- - 


- 
<0- 


... 
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-Pic.klist Print 


Thursday, June 30,2011 
10:25:40 AM 


Work Order 10: 
71375 


Parent Item: 
0412-664-203 


Parent Item Name: 
Crosstube Aft 


11111111111111111111111111111111111 


11111111111111111111111111111111111111111111111111111111111111IIIII111 
Start Date: 6/30/20 I I 


Start Qty: 1.00 


Page 3 


Required Date: 7/15/201 I 


Required Qty: 1.00 


MS21920-30 
Purchased 


111111111111111111111111111111111111111111111111111111111111 
c1amp(per MIL-DTL-8783C) 


No 
230 
Each 


!&f.Q!y 


50 


50 


49 


49 


250 
Each 
AN6-40A 
s-~~~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


AN6-41A 
b 111111111111111111111111111111111111111111111 
Bolt 


Purchased 


Purchased 


No 


No 


LG050 


117998 


LG051 


_111258 
.. 


ST340 


117366 


ST343 


~ 
250 


!&f.Q!y 


46 


46 


50 


50 


Each 


Loc Code 


48.0000 
11111111112 :j2 


AN960JD616 
NASI149D0663J 
Purchased 


~ 
111111111111111111111111111111111111111111111111111111111111 
Washer 


No 


ST344 


117366 
----- 
250 


!&f.Q!y 


48 


48 


Each 


Loc Code 


~U 


0.0000 
18' 
18 


1111111111 m1172 '1'1 


Thursday, June 30,2011 
10:25:41 AM 
Shop Packet Print 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 
" 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mqr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Corrective Action 
" 
Description of NC 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 
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Assurance\approved 
QA\NCRWO 
RevE 
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Thursday, June 30, 20ll 
10:25:41 AM 


Work Order 
10: 
71375 


Parent 
Item: 
D412-664-203 


Parent 
Item Name: 
Crosstube Aft 


11111111111111111111111111111111111 


11111111111111111111111111 
11111111111111111111111111111111111111111111 
Start Date: 6/30/2011 


Start Qty: 1.00 


Page 4 


Required 
Date: 7/15/201 ] 


Requir 
Qty: 1.00 


MS21042L6 


(111111111111111111111111111111111111111111111111111111 
Nut 


Purchased 
No 


ST300 


117343 


117677 


118078 


250 
Each 


Lor Qty 


341 


41 


200 


100 


34LOOOO 1IIIIIINt 
lM~t1u '----IJ~/~-- 


Lor Code 
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10:25:41 AM 
Shop Packet Print 
Page 4 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty, 
Approval 
Approval 
Chief Eng I 
QC Inspector 
. 
Prod Mar 
;~." 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


,if 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


'f 


4 
• 


DART AEROSPACE 
LTD 
Work Order: 


Part Number: 
0412-664-203 


Rev: E 
Pa e 1 of 1 


Required Dimension 
Min 
Max 
Heioht 
24.24 
24.50 
1/2 Span 
53.59 
53.85 
Anole 
49 
52 
Total Span 
107.18 
107.70 
0.201 -: 5'- '7Y\ 
3.3 ;7c 
~.q ~ 5: g£'< 
. 
l.f.yZ 


{;]']-'Jo 
\e\... 
.f-...---- 
0'3-6 to' 


4J.L{L 


k 


QC151nspection 
I ~ 
Z 
Dateorlf 


Rev 
Date 
A 
07.02.06 
B 
07.05.08 
C 
10.02.02 


Revised b 
KJ/JM 
KJ/JLM 
KJ 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qly 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 
. NOTE: Date & initial all entries 
... 
. 
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1-:l:\fFORMS\puality 
Assurance\approved 
QA\NCRWO 
RevE 


..• 


B 


C 


o 


A 


2 


2 
4 


4 
5 


6 


6 


8 


8 


, 


Item 
Qty 
Part Number 
Description 
-243 


1 
x 
0412-664-243 
CROSSTUBE 
ASSEMBLY 
(412 
HIGH 
AFT) 


2 
1 
06009-129 
CROSSTUBE 


3 
2 
03595-063-570 
RUBBER 
CUSHION 
4 
1 
02896-1 
SUPPORT 


5 
2 
03189-1. 
- 
CHAFING 
SHIELD 
SHOPl.\.WV 
- 
6 
2 
D2856-600-1009 
ABRASION 
STRIP 
REf URN TO 
7 
4 
MS21920-28 
CLAMP 
ENGINEERiNG 
8 
2 
MS21920-30 
CLAMP 
(OR 
MS21920-32) 
UNCONTROLLED 
copy 
9 
AIR 
MAGNOBOND 
6398 
ROCKWELL 
SPECIFICATION 
RB0-120-023 
ADHESIVE 
(TEXTRON/BELL 
SPEC. 
299-947-100, 
TYPE 
II, CLASS 
2 
SUBJECT TO AMENDMENT 
ADHESIVE) 
WlTHOur 
NOTICE 
~J1~~,--- 


GENERAL 
NOTES; 
NO._. 
) /: 
:>- 


1} 
MATERIAL: 
MANUFACTURED 
FROM 
06009-129 
~// 
-{f~-3 
cJ 
DEO ATTACHED 
FINISHED 
LENGTH 
= 124.10<lt0.020 (BEFORE 
BENDINGfTRIMMING) 
... 
2} 
FINISH: 
CHEMICAL 
CONVERSION 
COAT 
PER DARTOSI 
0054.1 
PRIME 
INSIDE 
AND OUTSIDE 
PER DART OSI 005 4.2 
PAINT OUTSIDE 
PER DART 
QSI 005 4.2 
3} 
TOLERANCES 
ARE PER DART 
OSI 018 UNLESS 
OTHERWISE 
NOTED. 
RELEASED 
4} 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5} 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX. 


!il Ii 2009-10~~ 
6} 
IDENTIFICATION: 
SCRIBE 
DART 
PART NUMBER 
"0412-664-243" 
AND BATCH 
NUMBER 
ON INSIDE 
OF 
CUFF 
USING 
VIBRATING 
STYLUS. 
7) 
WEIGHT: 
47,0 lb. (PER 
IIN-D212-664) 
8} 
PART IS SYMMETRIC 
ABOUT 
CENTERLINE 
9} 
RUN CUTTER 
OFF PART. 
BLEND 
OUT EDGE 
LONGITUDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
10} 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 8 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
E 
REFORMATIREViSE GENERALNOTES; 
,RF 
09.09.30 
BENDING 
IS 6% BASED 
ON 0.0. 
REORGANIZED VIEWS AND REFORMATIED DRAWING 
11} 
L10UID 
PENETRANT 
INSPECT 
OUTSIDE 
SURFACE 
OF CROSSTUBE 
PER OSI 038. 
TO CURRENT STANDARDS; RELOCATEDFLAG#5 PER 
12} 
INSTALL 
02896-1 
SUP PORT USING 
0.03" TO 0.06" THICK 
LAYER 
OF MAGNO BOND 6398 TO THE 
PAR 08.Q.46(ZN A6-3); ADD TOLERANCE(ZN B6-3. C4-3, 


SURFACE 
OF 02896-1 
THAT WILL 
BE IN CONTACT 
WITH 
THE CROSSTUBE 
PER OSI 015. 
LET CURE 
C8.3 & C5-3); MOVED TURNINGDETAIL& UPDATED 


FOR 12 HOURS 
AFTER 
INSTALLATION 
AND 
PRIOR 
TO PACKAGING. 
TOLERANCE TO SHEET4. 
- 
13} 
INSTALL 
MS21920-30 
CLAMPS 
(OR -32) WITH 
03595-063-570 
RUBBER 
CUSHIONS 
TO SECURE 
THE 
D 
REMOVE DZ732-o58, CHANGE TO D35~70 
PH 
07.03.09 


02896-1. 
SUPPORT 
ON TOP SIDE OF THE CROSSTUBE. 
ENSURE 
CLAMPS 
ARE OPPOSITE 
OF 
C 
REMOVE 02856-600-1087. 
ADD D2732-Q58& 
MB 
06.10.27 
CROSSTUBE 
SUPPORT 
MAGNOBOND 6398. MS21920-32 WAS MS2192ll-3O 
14) 
INSTALL 
02856-600-1009 
ABRASION 
STRIPS 
WITH 
A 0.13 REF GAP ON BOTTOM 
SIDE OF 
B 
ADD HOLES FOR COMPATABILITY WITH BHT/AA 
PH 
05.02,04 
CROSSTUBE 
PER OSI 035. 
SKIDTUBES 
15} 
EXTREME 
CARE 
MUST BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
A 
NEW ISSUE 
PH 
01.10.17 
OUTSIDE 
SURFACE 
MUST BE SMOOTH 
AND FREE FROM SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES. 
REV. 
DESCRIPTION 
BY 
DATE 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
CIRCUMFERENTIAL 
G.RIND MARKS 
ARE 
UNACCEPTABLE. 
DESIGN 
t'H 
DART AEROSPACE 
LTD 
16) 
TORQUE 
CLAMPS 
80 TO 100 IN,LB. 
ENSURE 
AT LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
DRAWN 
RF 
HAWKESBURY, ONTARIO, CANADA. 


THAT 
NUT HAS NOT BOTTOMED-OUT 
AFTER 
TOROUING. 
CHECKED 
II 
DRAWING NO. 
REV. 
E 


MFG. APPR. 
~ 
D412-664-243 
SHEET 1 OF4 


APPROVED 
A~ 
TITLE 
SCALE 


DE APPR. 
-III/- 
CROSSTUBE 
ASSEMBLY 
(412 
HI AFT) 
NTS 


DATE 
09.09.30 


COPYRIGHT CD2001 BY DART AEROSPACE 
LTD 
~llOC.l.toIEXrlSPIltV"T'f.o,tQ~N#DlSs.-.I£:;)OII'TH£.~StOtCllTlOlO",,*,TITIS 
..oTTQoe~~QRIdtf_OA~OAC~TEDroIlf'/OTH£lI.l"It_I'1fIO.'T 
• 
WllITTtlIP£R>nSl:lHFROloIQOIIITAVlOS"ocELTO. 
, 


C 


o 


B 


A 


Dart Aerospace 
Ltd 
•.., 


WORK ORDER CHANGES 
- 
W/O: 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


l 


8 
7 
6 
5 
4 
2 


D 


C 


[IDODUD 
02896-1 SUPPORT 
D3595-063-570 
RUBBER CUSHION, 2X 
[]D UD 
MS21920-30 CLAMP, 2X 


0285&-600-1009 
ABRASION STRIP ~ 
03189-1 CHAFING SHIELD (1, INSTAULEO OVER ABRASION STRIP) 


MS21920-28 CLAMP, 2X rr;; 


2PL 
\ 
A 
0412-664-603 
BENT TUBE 


D 


C 


B 


R 
ELEASED 


1009 '10~ 


JD 11J7~ 


DEO ATrACHED 


UD 
MS2192Q-28 CLAMP 
REF 


0289&-1 
SUPPORT 
REF 


0212-664-243 
ASSEMBLY 
DETAIL 


03595-063-570 
RUBBER CUSHION 
UNDER CLAMP, REF 


[ID 
APPLY MAGNO BOND 
BElWEEN 
0289&-1 AND 
THE CROSSTUBE 
B 


DESIGN 
DART AEROSPACE 
LTD 
A 
A 
5ECTIONA-A 
C6-2 
DRAWN 
HAWKESBURY, ONTARIO, CANADA 
SCALE4X 
CHECKED 
DRAWING NO, 
REV. E 
MFG. APPR, 
D412-664-243 
SHEET20F4 
SECTION 
B.B 
04-2 
APPROVED 
TITLE 
SCALE 
SCALE4X 
OEAPPR. 
CROSSTUBE ASSEMBLY (412 
HI AFT) 
NTS 


DATE 
COPYRlGHTe20Q1 
BY DART AEROSPACE LTD 
09.09.30 
rrcs~TI3PRV~n;.vmCONf1llCNlW..A>lDI3St.Pl'\letJOO!!lEEJ:J'RESScc.oTlO/l';l\O.TltlS 
"'Tn:>eel1SSlrQR~~~C:~-=~~Ol'tQP'EJ<SONwnwoo.;T 


8 
7 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
- 
W/O: 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
qAWCRWO 
RevE 


------~ 


I 


I 
*r.. 


8 
7 
6 
5 
4 
3 


c~ 


R102.0x2.0 


o 


c 


25.94<0.13 


16.78" (426mm) 


31.96" (812mm) 
TO END OF R102.0 BEND 
ALONG CENTERLINE 


53.72<0.13 
ffi 
55.03.0.13 
\ 


------ 
-----:-::- -- 


c~ 
I 
I 


I 
I 
Ili 
SYM 


~I 


"0.386~~ 
HOLE TO BE ALIGNED 
WITHIN <0.001 OF HOLE 
ON OTHER SIDE OF CUFF 


o 


C 


110.06<0.25 


/2IO.386:g~ 
HOLE TO BE 
ALIGNED WITHIN <0.001 
OF HOLE ON OTHER SIDE 
OF CUFF 
2 PL 


B 


A 


DEO ATTACHED 


R 
ELEASED 


. 
2009 -10- 2 9 
.f'JIf 


DART AEROSPACE 
LTD 
HAWKESBURY,ONTAmO,CANADA 


DRA~NGNO. 
REV. E 
0412-664-243 
SHEET 3 OF 4 


TITLE 
SCALE 
CROSSTUBE ASSEMBLY (412 HI AFT) 
NTS 


COPYRJGHT 0 ZOOI BY OART AEROSPACE LTD 


T>lI$l)(ll;vM!KII8Pl11!V"Te.Nll)""",ooe.TlALloNDlS~OtOIllEO'PI'lIiSSC)NDlf'li>lT""TI1I$ 
HQTlOGE~~.oNY~~=;:"'~~':'t";;.OfW£RP'£ll.SOf'o\Nft><OVT 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


0.625 
REF 


SECTION 
C-C 
05-3 
SCALE4X 


/213.500 
REF 


D412-664-603 
UD 
BENDING AND DRILLING DETAIL ffi 


VIEW 0-0: 
CUFF DETAIL 
SCALE4X 
Cl.3 


B 


A 


7 
6 
5 
4 
3 


Dart Aerospace 
Ltd 
~.. 


WORK ORDER CHANGES 
- 
W/O: 
. 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng I 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 
- 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


7 
6 
5 
4 
3 
2 


30° X 0.500 
DEEP 
CD 
CHAMFER 


c 


D 


2.618 
----------~t----- 


~-----------------------~t~1~---- 
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DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


DRAWING NO. 
REV. 
E 


D412-664-243 
SHEET 4 OF 4 


TITLE 
SCALE 


CROSSTUBE 
ASSEMBLY 
(412 HI AFT) 
NTS 


COPYRIGHT c 2OC1 
BY DART AEROSPACE Lm 
~r~~=~~~E:!~~~;~~CO=."=:S 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DEAPPR. 


DATE 
09.09.30 


DETAIL 
F: 
TAPER 
RUN-CFF 
NOT TO SCALE 


RUNOFF 
PART 
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3.500 Oo~ 


Rloo.0 
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C2 •• 
DETAILG: 
CUFF TRANSITION 
SCALE lOX 


B 


A 


8 
7 
6 
5 
4 
3 


Dart Aerospace 
Ltd 
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W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
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Date 
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DART AEROSPACE 
LTD 
ENGINEERING ORDER 


MFG. APPR. 
tff- 


DATE 
f J 
• 0:>. 3 i 
DATE 
11.03.31 
DATE 


DRAWING NO. 
TITLE 
D412-664-243 
CROSSTUBE ASSEMBLY (41 


DRAWN 
CHECKED 


PURPOSE: 
REMOVED ABRASION 
STRIP IN FAVOR OF A THIN LAYER OF PROSEAL 890. 


CHANGE: 


PARTS liST 
IS AMENDED AS FOllOWS: 


IS: 


Item 
Qty 
Part Number 
Description 
.243 


6 
0 
D2856-600-1009 
ABRASION STRIP 


~ 
~I 
D2856-600-1009 
I ABRASION STRIP 


NOTES 2 AND 14. SHEET 1 ARE AMENDED AS FOllOWS: 


IS: 


2) 
FINISH: 
CHEMICAL CONVERSION 
COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 005 4.2 
MASK UNDERSIDE OF CROSSTUBE AS SHOWN (HATCHED AREA) 
PAINT OUTSIDE PER DART aSI 0054.2 
AFTER PAINTING, APPLY CLEAR COAT ON HATCHED AREA 


14) APPLY A THIN COAT OF PROSEAL 890 ON INSIDE CONCAVE SURFACE OF D3189-1 
CHAFING SHIELD AND LET CURE PER MANUFACTURER'S 
INSTRUCTIONS. 
INSTALL 
PROSEALED 
D3189-1 CHAFING SHIELD ONTO CROSSTUBE BY APPLYING A THIN COAT OF 
PROSEAL 890 ONTO CROSSTUBE. 
BE SURE TO ELIMINATE ANY AIR GAPS. 


WAS: 


2) 
FINISH:' 
CHEMICAL CONVERSION 
COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 005 4.2 
PAINT OUTSIDE PER DART aSI 0054.2 


14) 
INSTALL D2856-600-1009 
ABRASION STRIPS WITH A 0.13 REF GAP ON BOnOM 
SIDE OF 
CROSSTUBE 
PER aSI 035. 
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(1, INSTALLED 
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SHEET 1 OF 1 


DE APPR. 


DATE 


DART AEROSPACE 
LTD 
ENGINEERING ORDER 
MFG,APPR. 


DATE 
DATE 


TITLE 
REV. E 
CROSSTUBE 
ASS'Y (412 HI AFT) 


CHECKED 


DATE 


DRAWINGNO.• 
0412.664.243 


DRAWN 


(. 


PURPOSE: 
REPLACE MAGNOBOND WITH 3M DP460 SCOTCH-WELD EPOXY ADHESIVE 


CHANGE; 


IS: 


Item 
Qty 
Part Number 
Description 
.243 


9 
AIR 
SCOTCH-WELD DP460 
EPOXY ADHESIVE, 3M SCOTCH-WELD 


WAS: 


9 
AIR 
MAGNOBOND 6398 
ROCKWELL SPECIFICATION RBO-120-023 
ADHESIVE (TEXTRON/BELL SPEC. 299-947-100, 
TYPE II CLASS 2 ADHESIVE) 


NOTE 12 & 16, SHEET 1 IS AMENDED AS FOLLOWS: 


IS: 


12) INSTALL D2896-1 CENTER SUPPORT USING A 0.04" TO 0.07" THICK LAYER OF SCOTCH-WELD DP460 
PER QS( 015. LET CURE FOR 24 HOURS AFTER INSTAllATION 
AND PRIOR TO PACKAGING. 


16) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED.OUT AFTER TORQUING. 
PRIOR TO PACKAGING, RE.CHECK 
TORQUE ON CLAMPS AFTER ADHESIVE HAS CURED FOR 24 HOURS. 


WAS: 


12) INSTALL D2896.1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE 
SURFACE OF D2896-1 THAT WilL 
BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE 
FOR 12 HOURS AFTER INSTALLATION AND PRIOR TO PACKAGING. 


16) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT lEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. 
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4.3.2 
INSTALLATION WITH EPOXYADHESIVE (CENTERSUPPORT) 


4.3.2.1 
Ensure crosstube 
is painted 
per relevant 
dwg. 
Ensure mating surface of support 
is bare metal. 


4.3.2.2 
Position support 
on the crosstube 
and mask around application 
area with masking tape. 


4.3.2.3 
Abrade mating surface of support 
with 400-grit 
sandpaper sandpaper. 
Abrade mating surface of 


crosstube 
with 180-grit sandpaper. 


4.3.2.4 
Saturate a clean cotton 
cloth with 4105S Wash'n wipe Degreaser and wipe area until there is no 


paint residue. 


4.3.2.5 
Apply a 0.04" to 0.07" thick layer of 3M Scotch-Weld 
DP460 Epoxy Adhesive to mating surface of 


support 
and install on crosstube. 
For center support 
of aft crosstube, 
use rocket beam assembly or an 


equivalent 
jig to properly 
align the support. 
Ensure the rocket beam assembly can move freely without 


any friction 
with other parts. 
For any other support, 
use relevant jog to properly 
align the support. 


4.3.2.6 
Install the rubber cushion on each clamp. 


4.3.2.7 
Secure the support 
on the crosstube 
using the clamps. 


4.3.2.8 
Torque the clamps in accordance 
with the drawing and allow crosstube assembly to cure for 24 


hours. 


4.3.2.9 
Re-torque 
the clamps after curing in accordance 
with drawing 


DART AEROSPACE LTD. 


5.0 
PARTS LIST 


5.1 
HIGH GEAR CROSSTUBES 


IIN.D212.664 
Page 18 of 20 


Item 
-101 
-201 
~203 
Part Number 
Description 
, 
CROSSTUBE INSTAllATION, 
X 
0212-664-101 
204/205/210/212/214/412, 
UH-1H, 
UH-1A1B/E/F/l/P, 
TH-1F/l, 
HH-1K HIGH FWD 
CROSSTUBE INSTAllATION, 
X 
0212-664-201 
204/205/210/212/214, UH-1H, 
UH-1A1B/E/F/LlP, TH-1F/l, 
HH-1K HIGH AFT 


X 
0412-664-203 
CROSSTUBE INSTAllATION, 
412 HIGH AFT 


CROSSTUBE ASSEMBLY, 
1 
1 
D212-664-141 
204/205/210/212/214/412, 
UH-1H, 
UH-1A1B/E/F/LlP, TH-1 FIL, HH-1K HIGH FWD 
CROSSTUBE ASSEMBLY, 
2 
1 
D212-664-241 
204/205/210/212/214, 
UH-1H, 
UH-1A1B/E/F/LlP, TH-1 FIL, HH-1 K HIGH AFT 


3 
1 
D412-664-243 
CROSSTUBE ASSEMBLY, 
412 HIGH AFT 


10 
2 
* D2893-1 
SUPPORT 
11 
4 
* D3595-063-450 
RUBBER CUSHION 
12 
4 
* MS21920-25 
CLAMP (OR MS21042-26) 
13 
4 
AN6-35A 
BOLT 
14 
4 
AN6-36A 
BOLT 
15 
6 
MS21042L6 
NUT (OR MS21042-6) 
16 
18 
AN960JD616 
WASHER 


20 
2 
* D2940-1 
SUPPORT 
21 
4 
* D3595-063-530 
RUBBER CUSHION 
22 
4 
* MS21920-28 
CLAMP (OR MS21042-30) 
23 
4 
AN6-40A 
BOLT 
24 
2 
AN6-41A 
BOLT 
25 
6 
MS21042L6 
NUT (OR MS21042-6) 
26 
18 
AN960JD616 
WASHER 


30 
1 
* D2896-1 
SUPPORT 
31 
2 
* D2856-600-1009 
ABRASION STRIP 
32 
2 
* D3595-063-570 
RUBBER CUSHION 
33 
4 
* MS21920-28 
CLAMP 
34 
2 
* MS21920-30 
CLAMP (OR MS21042-32l 
35 
4 
AN6-40A 
BOLT 
36 
2 
AN6-41A 
BOLT 
37 
6 
MS21042L6 
NUT (OR MS21042-6\ 
38 
18 
AN960JD616 
WASHER 
39 
2 
* D3189-1 
CHAFING SHIELD 


50 
1 
1 
D3428-1 
PLACARD 


*REFERENCE ONLY. 
PARTS ARE INCLUDED IN D212-664-141/-241 
OR D412-664-243 ASSEMBLIES ABOVE 
NOTE: KITS INCLUDE EXTRA HARDWARE FOR COMPATIBILITY WITH BOTH DART AND BELLlAA 
SKIDTUBES. 


• COPYRIGHT 
@ 2001 
BY DART 
AEROSPACE 
L TO • 
THIS DOCUMENT 
IS PRIVATE 
AND CONFIDENTIAL 
AND IS SUPPLIED 
ON THE EXPRESS 
CONDITION 
THAT IT IS NOT TO BE USED FOR ANY PURPOSE 
OR COPIED 
OR COMMUNICATED 
TO ANY OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM DART AEROSPACE 
LTD. 
Revision: F 
Date: 08.09.05 


o 
I 


-. 
--- 
~..;t4:;: :{,....., . e' 


I 
OF 


~. 
PM 
.t.~ 
AM 


fa' CLEAN BARE METAL 
o > 52°CI125°F 


REV./DATE 


REV./DATE 


PAGE 


o SHOT BLASTED 


10°C/50°F 
TO 52°C/125°F 


TECHNIQUE 
No. 


MACHINED 


DATE 


ACUREN 
JOB No. 


POIWO 
No. 


~ 


;1 
-.-Jl 
BWATER 
WASH 
0 SOLVENT 
REMOVABLE 
0 POST EMULSIFIED! 


BLACK liGHT 
SIN 
/~ 
'Yy<Ci 
I:fOUTPUT> 
1000 
P W/CM2.~. 
0 AMBIENT < 2 fc 


liGHTING 
EQUIP. 0 FLASHLIGHT 0 TROUBLELIGHT 
0 OUTPLJT> 100 fc@ 
SURFACE 
II 
I~::~RMETER 
SIN 
./ iY} t18r:..: t, 
CAL DUE DATE 
-1 
,,e~eJ"_.,,'\)- 
~ 
~ 
JI 


~ 


~ 


~ 
~ 


MIN. 


MIN. 


MIN. 


c2 ~, 
E.y' 


./ 
-I 


'15 
>10 
10 
o DRY 


o VISIBLE 


- 
.-if-- 
I 


o As WELDED 
o -4°CI 20°F 
TO 10°C/50°F 


LIQUID PENETRANT TEST REPORT 


ou.-z 


PROCEDURE 
No. 
LT tZ'J .." 
REV./DATE 


o As 
GROUND 
o < - 4°CI 20°F 
(0" METRIC 
0 IMPERIAL) 


SURFACE 
CONDITION 


SURFACE 
TEMPERATURE 


RESULTS- 


TEST DETAilS 


METHOD 
wrFLUORESCENT 


FAMIL Y BRANDU+~:::. 
{. A 
P'(.,.Pt."-- 
'J( 


PENETRANT 
Zi.- .;,-? 
MINIMUM 
DWELL TIME 


PENETRANT 
REMOVER 
l'~;2..(J 
MINIMUM 
DRY TIME 
'~) 
DEVELOPER 
;:. t t"' ) ..') 
MINIMUM 
DWELL TIME 


DEVELOPER 
TYPE 
NON AQUEOUS 
0 AQUEOUS 


TEST SURFACE 


PART No. 


SCOPE 


JOB 
DESCRIPTION 


CLIENT 


ATTENTION 


ADDRESS 


1. 
,7 
..1- 
!1-.~ 
A: 
.J-.rr- 


I 


IPROJECT 


!ITEM(S) 
EXAMINED 
! 


INITIALS 
NAME 


DTR# 


REPORT 


REVIEWED 
BY: 


2"'0 TECHNICIAN 


CGSB 
LEVEL 
SNT LEVEL 


CGSB 
REG. No 
.________ 
___ 
~ 


~.PRINT 
"---::-'/_. --- 
~ 
1- i/ 
~ :1 'i -t.4 
Ji:;'\, rJ;::-- C('y-;!f(o/ j 
/6,"") 
a 
1?NICIAN 
_ 
_._ 


CGSB 
LEVEL 
.~ 
S})IT !,.EVE~ ¥ 


CGSB 
REG No 
{V"I? 0 tv 


SiGNATURES 


NAME 
(PRINT): 


CLIENT 
REPRESENTATIVE 
~ 
TECHNICIAN 
(SIGNATURE): 


Scope 
of Services 
7he 
(;f()III) 
Id( 
10fJ( 
I/O/III 
WI \ (( (\ 
L'~I(;,l/d\ 
O!l!' !o t!low 
HI 
\" 
C\ I'ml 
lCh clIO! 
/11 IIllfllli 
Undel 
I/O (II! 
UIII\((/I/( 
e\ Iflllll 
wd! \('/ \ IC ('\ 
(,J.{('lId 
he\ond 
Ilu 
{JeljO/II/WH 
I! of til( 
It'ql/cI/(d 
\('/ 
\ /( (''i 
If 
1\ (,ljJ/t 
II/) 
ell/ri, 
I I/()Od 
I 


r!Wt 
(O/Ili/!( 
1//\ 
Ulld 
{ 'Jlle:JllOl/\ 
01 Opll1lOl1 
njle, 
f l!Ie 
(117m/oil 
I ()I 
OhH'1 
\ (/1/01/\ 
0/1\( 
II/CII 
GlOlIp 
hI( 
/)(I'Icd 
Oil 
/lIjOIlIW!IOII 
011/1 aHlllIlpflOlI\ 
IUPI}II('d 
1)\ 11t( o>t I/c/'IOpe}({(()I 
(/Ild 
(/1{ 
l1olll1fel/dull/OI 
((III 
I!I( \ 
he 
((lI'\fllled 
11\ 


/(/}/('\c/WJ!I(I,'/\ 
01 lIaJ 
'ul/fln 
,h,l/('I/ 
(i/OIlP 
!tIl. 
/'1 I/O! 
aH/{IIII1/~ 
{/II' 
/('\{lOlIHIH!ttu''1 
o/Ihe 
m\l1cl/np(l({lOl 
and 
(I/e 
mllfcl/oIU'I(I/{}I 
/('((//1/1 
(ol1lp/elc 
Il'\{w//\i/n/lf' 
to/ 
rlie 
('nglllee/lIlt{ 
/l/OIIII/{/( 
IHn 
}(/JOI1 
(me! 
IIH" dn/llmn 
tI\ 
tI /( '1111, of ,Ii( 


I 


delfa 
III 
of lit, I III/OIl11aTUJIl 
p}(n 
,ded h\ A( 11/('1/ Cmllp 
Ill( 
In 110 f!\'(>JI! 
\hull 
A( III ( II Cmt/pln( 
\ jwbillf\ 
/If /1'\1'('( 
I (It I!le 
\('1\ I( (1\ 
I('(ell<'d 
10 II( 1('11/(\{ 
eed 
the 
WI/Olltl! 
pwd 
/('1 
III( II If!/III 
('\ 
Standard of Care 


I" 
P( /f(lllHlII~ 
fhe 
ICI PIC (\ 
InOlltl( 
d A( 111('11 Gm/fp 
II/( 
I1H!1111e (/ei!.l'(( 
«(/1(' 
a//(/ 
,/,;11/ olllllWI 
If\ 
(I\{'I( 
Ilcd 
Ifll(h 
I 
\/111/101 (1I(1f/J/\I(/11( 
(''1/)\ 
OlIn 
1 I fJclfOlllllllg 
\d( 
II \ell 
/( nil/ 
,'/(' 
IC/lJ1( 
OJ 1IIIIIIm 
101""1\ 
No 
(JJ1/CI 
\1(//1(,/11' 
(,PI( 
\\i'(,' (IJ 


ill/plied. 
is II/ade or imcnd"d 
/,." ;1cllrcl/ GrouI' "'1'. 


WHITE 
- CLIENT 
COPY 
CANARY 
- OFFICE 
COpy 
PINK - TECHNICIAN 
COPY 
GOLD - OFFICE 
COpy 


PT Sept 2005 
L 


